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(54) SUBBAND ADPCM ENCODING/DECODING METHOD, SUBBAND ADPCM 
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SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a subband 
ADPCM encoding/decoding method and an ADPCM 
encoder/decoder for use in various electric apparatus in 
which high quality decoding/reproduction quality is 
ensured with low delay. 

SOLUTION: Cosine modulation type subband division 
filter bank 101 and subband synthesis filter bank 
comprising basic filters of asymmetric impulse response 
are employed. ADPCM quantizers 110-113 performing 
vector quantization and dequantizers are also employed 
thus obtaining an ADPCM encoding/ decoding method 
and an ADPCM encoder/decoder in which high quality 
encoding/reproduction quality is ensured with less delay. 
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[RB] Sll»KM3nSf^O FAD P 
-3, K B W^«^ff£ B a n W©1f pad P CM?f# 

>3EWS©lJ-:7VO F#H|7 -f 
<i> Hl*Ht*fT5ADPCM« : HbSl 1 0 

-l 1 3 ** j:cfaat^ffc»*ffit»s. cnetctf), <& 
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[#ftff*©3£H] 

mB^n^nov-y^y fc4©7 a 

ADPCMMtM. 

[lt*JS2] jfffia*^{bXfI#s, Ybj&Wkfx 

*> c tmmttm>m 1 tmwy^y fa d p c 

?Zn$& 1 &m>-V"7>i> F A D P CMft-5f{b#&„ 
©RSfc^f f»A*f-y— ^JH&ttflJU CO^^F^i 
§rXfi£*U 

A*m#*iBf5i©i^lBlft^««36Jtli»yti^. &ft%ccg8 

»s-&43BHi*t*aifi«. iuiajgirSftfcHSn'^ f 
a, 

iuSKHtig**. jttrfEjgir^ hum.'Htf'-yjn 

jiff L#*;ifc4*. «T8B^i'h;U«^t%IWaBlf^d' 
F A*Hfcf — y;UK «t -3 Tff 5 C 4 ZWUktt Um 
TM2 £M*3im<Dyy^y FADPCM^jtM. 

4, 

intxmt, 

w%y h >i^<D^y^)i^^mm%vh-ox. fria 
<fc to^fctzsmy a )i%^y?jmt*ffiz.tcL i* 

»» 4-T F A D P C M«##& 0 

ttf ^ci^w t ?m no&5 mmo-vy^y fad 
pcM«#m 

K, *#7jMSiMb£fcli<£ FA|atHfc*ff 9Ci 
4#«i-r*»«3S5IB«©f-^<> FADPCM«# 

9m<mtc<9 i-nmntT—y'Jiz&mLxmm^it 
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2 

h ;ua^ {br - yjizgm s Miff - - ^sft xg 

4, 

mtm^itb, mumnmmm y^^mmmx 
wmmmwtiMtiK mmm^ * f ^m^t^-y^ 

©Sff^TLfcit, i!rfa$«^b£B5feHlr^ F 
io ^M^br-^JKc J: ,tfr 5 H§B2*^{bX?I£*T 

s c 4 Mi -r mum e t fc» 7 Etto^^-o f 

ADPCMfl^m 

MiaM^bSnfcfl-^^ADPCM^bfcj:?), 
20 FADPCM^bSg„ 

1 0 ] m&mrHtfr&ifi. v >\m.Wk 
tf 9 ci*w»4-r*aisj8B9ia«o^^<> fad p 

CMflF#{b«g„ 

[tf*il 1 1 ] «fB*Hbf«*J. t^O F C4 
8C. ^*9*Hfc*fc»'<d' F;bfiT-{fc*fr5 C4*W 
*4TSi»3CTI9iaR©*^<> FADPCM^{b« 

g„ 

[ M$5 1 2 ] twat^Ht*®^. ^ ^ F ;uSi^bM 
30 *^{bf - - ^ ^ - > K <fc 0 |gff -r S f — ^ 
A*m#*J»fSE©l*|IDft^tttt*ttt^ytl^, Sfg$feKIS 

i$$ttsMi^£i£fm fuiaMif^n/c^f^i' f 
f bf— y^rnt ? mm t- yumm . 

mriBjg»f^^ F ^S^fb^-^;uiifi*ic#^A*^& 

40 SftL^^fc4t, WiB^-i' F;L'fi^{b?:HafaMllf^i' 
F ;bST-{bf - ^;uic J: o rtf 5 c i 4«f» 4-r 
a 1 0 *fctt 1 1 KMOVfrO FAD PCM«Wfc8 

So 

[ at$j£ 1 3 ] «F#ftm#*3sm u . 7i/-Aatc 
4, 

^ )iit<D-{y^)i^im^m^v$>r,r, tula 
50 iis^bsnfc^n-en©^*^^ ^ ji^o^tc 
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ir**^> FADPCMa#sa. 

[it*ii 1 4 ] i»2aamfc^g»s, * f ^aai-? 

<b*ff^ C ££#® £T §I|*J1 1 3B«©?://<> F 
ADPCM«#gg. 

[ii*ii 1 5 ] fraaaatHt^sai. f t*£ 
fc, ^^MM'Htttm^hJimm^itin^ct 
mmttm-mi 3k«©?:7vofadpcm« 

[it*ii 1 6 ] wmtxm&mfi* ^ * f ;vaatf 

fbMMfc^ F^M^Hfcf— y;P*ffifflOTa!»^- 

F b r - £gff * 3 HSf ^ - ? '^gfi^ia 
t, 

^bfi#£gmu «ri3a#«ra*tf 5a#«ffliew»^ 
o«fir o fc i # . irt mm+itzwmmi « t v 

4C4*W«i-r*IWaHl4**:B15BH©^/i 
>FADPCMfX#gg 0 
[11*11 1 7 ] if F#f!lt=tf&fc, 

irratHt s ftfcff A d p c Mft-Sfftfc ± o , ff # 

[fjt*i i 8 ] iflffltHb^sa 1 , f >i*^-ft£ 

tT5c££#m£!rsft*5i 7fB«©7^uxv> ( ' 
i>n;joj£{f~>xf A„ 

[ff*5 1 9 ] flrflH*Hfc^8#. f^O FCi 
fc, x^S-iHbgfctt^ F ^fi-T-fb^f *>tt*m 

[ft*il2 o ] BufB*T-<b^l3#\ 19 Ffl*Hb*tt 
«^{br - 7"jI< * - > k j; o jgfff 5f— ^ 

iiiEBfr** h^S^bf—^^iiffcpfc^A^S) 
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jifiU**fc£*, MIB^ # F )VMJ-it%miZWBr< 9 
F Jl*Htf- ^i/fc <£ -a rtr 5 c £ £ T Sit* 
51 8*fc«l 9ia«©7Yiruxv^*n*>3@S©^ 

[!1t*52 1] ft#{fcm#*SMU 7U-ACT£fc 
Ffc5£»6tifctr» hBraUTrsaitf® 

i. 

^b^Mi, 

z<&i&y 4)\>*^>t>t*m%.tcct%ftm 

1 1& 7 A t U x v ^ ^ a * > g f fi/ 7s r A 0 
[f#*i!2 2 ] MffiautHb^gW. F;vMS7 

[11*52 3 ] ffl®mxHt&8ttfi> V-fxy Fcfi 
20 fc, J^*5j8«^bSEfc«'<i»F;uaS«^fc)6ff5Ci 
*#«ifaai«3B2 llB|g©7^^UX-7^i;n*> 

immcDmci t> f ^a^ibf-- br ja*fi^ 

iigfB-<^ F;ufi : ?-ftr"7";^Hrr$nfcMif^5' l-^ 
fi-?fbf - ?JU<DSfinaiHi9*9fi&. MIBMff^ * 
F ;us^{bf— T-^^gff -r 4 Miff 
i. 

30 BulBMif^i' F^ST-fbr-^l/gffcfifc, StflB^-fb 

m#*s«r s is^m-^^sff l t * . a*i fc mm 

ifKSiM^Hfc^S**. mriBMff^^ FJUfi^bf— T";!/ 
©gff^r^TLfcit, BtilB^M^b^mrlBHIIf^i' F 

£?:#S!(£-rSit*52 2 tfc»2 3fBt£©7^ 
40 [0 0 0 1 ] 

a^ggfc <fc 7 >f + u ^ -7 A 9 n * > SBWt ^ ^ r A 
fcHSTS &©!?&£,, 
[0 0 0 2 ] 

[^*©S^j] V"?Jiy F A D P C M^#{tfe J; 
Cftl^j^Stt. ^¥0 3-5 047 8 7^&fgfc!Bt& 

stifc^©*5^6nrc»s„ 

[ o o o 3 ] m i i ic> ^*© 4 ^$tmm^<Dv > 

50 F A D P C MlfrfftL a#^j£©«JS*^-r. H 1 1 K 
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svristc. ij-tvo fadpcmi? mmeoo, m 

#S 6 0 IB, 6 4 * 7 7© F y -ftf$©#f « 7 -f ;u * 
;0 £ 6 0 2 . #it7Vo K4&0A D PCM*HfcS 6 
0 3-6 0 6, 7^^1/^6 0 7, f7;l/?7"U^ 
V 6 0 8 , ?X > F$© A D P C MaMtfffcS 6 0 
9-6 12, *s£Vd4Zy7<DhV-mj$,<D&m7 4 

e i 3, »£t9 hfimtf^*^, atet 

[0 004] 

[»B**l«ftL«fc9 4 , r*Wi] bifibWh, C©=fc 
5 &fi£*©U-?X> FAD PC Mf? ^bfc «fc 

[0 00 5] *^« > c© J: 5 tm&kWfctZltib 
flftfcU-TVO KAD PC MfHfft. 
[0 00 6 ] 

[ira*JSfc-rSfc«>©^®] *&9I©1J-7X> FAD 

is frtS*^i7©1f7'vOFC'<i:©7^;b$'J>^§ 

{fcS ftfcfi-^fc A D P CMQHHttC J: 0 flHHfc-j- £ff # 
flMi*«*fcc£*^£0fct>©?*S. 
[0 00 7] t©7;jatcj;i), JE*©**?-/^*©-* 

cfc «3 m.t mmzmm® l , * tc-mmmm z> 
cim, u-tx> F*HM»atf*a.fc«teccfci,>T 

5c£#rt-sc££fc£,, 

[0 0 0 8 ] * fc, *^©if7/0 F A D P C MflF*t 
ffeWStt. t5K*Htlg#. -^F/UH4b£fT5c 
£**!»£ l,fc*>©T?*.5. C©#&fcJ;D, ffitfs F 
u- Ffcfctf*«#?s^K©#ft**/NRK:«i*.4 c 
£#-?£* t££ftS„ 

[0 0 0 9 ] *fc, $££Hj©1f7X.V FADPCMflHi 
5S^{bSfc»^^ F JldtHfc*fT 5 C £ %mk tbtc 

&©-c&£ 0 cfDij-mc^i), wmmmtcto^x* d 
sp^£©MaaK*sa< , 3- F^^-^ff 5 

^©ftt^i^C, X#7fi^{b£ff Fi^? F 
^MiHb^tT F*#tf SC £«:,£ «3 , HBfPlft 
T\ ^KWI^ff^Ci^pJfgt^O, £fc, fit 

[0010] ifc, ^§m<DVy'^> FA D PCM^-t 



(4) ^2 00 2-3 30 07 5 

6 

itHmt, WSSMrHtJMifi. Hi*HHHI©Hi 

? f )im=f-7--^)H^m b , c ©^ ? f ^fi^b 

^£K:iga3-&£BKfi{?£&<lft. MiBEirSftfc 

10 Bi*fll*. SulB«T-fbXfM^, iTBIi9f'<i'h;l« : f- 
ibf -7^^f L/»AfciS. MIB<^ h;ldl^b* 
BUlBMff^^ F^M^bf— r/MCfcoTtfS C £?:# 
»iL/cfe©T4>-5 0 

[00 11] CO^KiO. F^S^br-^U 

iO^i' FJH^b^f^r-7;V^gUTHffL, 
^©*4iti<:Mff$nfc<^ F;u*^br- 

F;vs^{bf— ^^Mifur, f—^>HI*au6 

20 Lfcf8{c^Wr4Ci36$"C». SNR£ffftl;Stt.5t:£ 
[0 0 12] *^©if7^*>FADPCMH 

iB^ifLfcff-^^^-c^ti-eniifs^fbT-s^s^ 
or, MfBiMfi^b$nfc^n-en©fi^^^7 ^ ^ 

Z.ttCtZ<mitbtcb<D-C$>& 0 
30 [0 0 1 3 ] C©^ffi(Cj:83, ^*©**7 4>VZ(D'{ 

ytc j: d ^-rmmmmmmb, yy^y f#m* 

[0014] *fc. #mi(D-y- y'siy FA D PCMtl# 
lylB^a^bXg^, •^i'F^M^b^f^ 
C£*1$«4 0fc*>©r*4. C©^ffi(cj;«3. fitr» 
F F {c*jW4«-^S* H Q 0 M©^{b?:ft/M!Bfc}tp^-S, 
C£*S-Ct4C££^4. 
40 [ 0 0 1 5 ] Sfc. *^Bg©-y-7Vs> FAD PCMtl# 

btci><D?&6 0 ZOyHmcX*), DSPft4*©«HBi 
5C, ^^^S^t^tf 0^*> Fi-^* F;U»^-fb?rtf 5 
*ff5C£#r5rtB<!:ft»K ifc, fitfs FU-FK*»tf 
££%§„ 

50 [ 0 0 1 6 3 *»li©tf FA D PCMm^ 
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f A-*Hbf — ^JKosat aawi#*£««, ffitaHir 

Si, UffiieW'** FAa^fbf— T^afftpK. fjfE 

awna uiaaai^fcifbw. MtaHif^ 

f b?rffriEiEif^ * F JWtHfcf — t/Mej: -> rff 5 Hfr 

aafrHfcifi**rr s c £ t u & t> ©r * «. 

[0 0 17] c©#j£tcj:»). E#r^ F^a^bf- 
[0018] 3 &{c, *l6B^©-^7VO F A D P CMft 

tvo Kc'i©-7 * >; >^$nfcw*^^wijisra 
^Ht-j-ss^ft^i, iwe*Ht3tifcflMi*ADP 

[0 0 19] c©«WtK:J:»j, ^£©^ 
&t£#r#.SC:££fc£ 0 

[0 0 2 0 ] * fc, $3593©7 v 7Vn*> FA D PCMfHt 
{fcgBfcJ:!?? -f-f *?J £> A», 

t&&*Hfc^a#. ^ * f *m?iteft *> c t zmtk t 

f zmnm^womt^mmmz. 5 c £ # 
-e#£c££&s,, 

[0 0 2 1 ] *fc. *»J8©^^0 FADPCMflF# 

to*. c©fluatcj:»), HB#raMa(c*5^-c, dsp 

©&0*§£&c, x^^ST-'fb^tf Fi^i' F;t/fi 
•wst*Hi*ff ^ci rnmt. «t o . aifc, fit: » f u 

- F fcfctf £«^lf £ B n n W©m£*/J«{cW;L 5 C £ 
#T*£ £££££„ 

[0022] tfc, Jfmmyj^y fa dpcm^ 



(5) £f#M2 0 0 2-3 3 0 07 5 
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fufB«T-ib^S^> F^a^HbWDl^c^ b)i 
MfBMff ^ ^ F fbT— 7';i,^{t*K#^A^^4> 

io t*. itfia^bff-^^jUffTsamfa'if^Si^if 

^SS^mAfci*. BtifE^i' F;bfi^b4lufEMIif 

-« i' f )im?it7— 7mc x-v-afi c tarn t bit 

[0 0 2 3 ] t©1fjj£(£j:fK ^^hMtHbf—^l- 

J:^-^^ FJUS^b?:tf^f--7';v?:^SL'rMiifO, 

f4 c £*srt. ffi©fi-^fi {cfLKi^wftc. 
20 <^ F^a^b^-^i/^HffLT, ^-romtaue 

[0 0 2 4] 3 6fC. *^Bjo-tf7VO FADPCMffl 
#^g*S <* 0 s 7 t U X V ^ n * >Sffi^> X f- A tl . 
^{bff^Sff 7 l/-ACiKSf^> FKS 

& 6 n/c t* 9 f sreaurr s^m^ia £ . Mfa^n u fc 
ff^^55-sij^r^ti-en^a^{b-r-sMa^b^£ 1 
a*-? -y ^^©-O/^i-xjc&S^^r^-or, mis 
Ma^b§nfc«n-en©ft#4^7 a )\,%xyt>\z. 

£Lfc#^wur^4 0 
[0 0 2 5] ZOmmtZ*), Wk<DW&7 

[ 0 0 2 6 ] t fc, ^Bjoif 7 VO F A D P C M«# 

ia^a^{b#m*^ ^ * f ivrnt^Ht^n *>zt mm 

40 £Lfcfl&jX£WUTl>S„ C©«cj;0. ffitf? F U 
- F fc* w 4tl^ff ^ n D n «©^{b*ft/J«fcjqi^. 4 c £ 
*s-Ct4C££fe-S„ 

[ 0 0 2 7 ] *m<D?7^> FA D PCM«-^ 
BWI^t^RjW. f-^>FC£(c, ZJj^mm+lt 

wtTu-s> 0 c©«fiS(c«to, Dsp^£©^aaa^ 

fivSfrlt&r Fi^* F^fi^b^tf F 
50 *»tf4C4fcj:5, «*Wtt«Hi*fT9 



S^D^KO^t^g/M^c n*. £ C £ * £ c £ £ & 

So 

[0028] sfc, -tamm+y-?>^ fadpcm^ 

-^©gfifSt&fi-sf'&^IiL SgfBM^^' 



[0 0 2 9] C (Dmmc£ <0 , Hff^ * F )lM*itT~ 
[0 0 3 0] 

(*Jte©^SSi) 

C 0 0 3 1 ] H 1 B. f-^/O FAD PCMflWftBffl 
-WiUT, 4^SKlf^OFADPCMiff-^bll^ 
•TfeO-C*^,, Ell (C^TiSCC, t^OKADPC 
Mf9F#fb»tt. If "/A> F#glj7 ^^Ayi'lOl, 
ADPCMg^{b3il 1 0, 111. 112, 113, 

UStr? hfij^arni i 4fciat7;i.f7 , u*u-i i 

[0 0 3 2 ] If 770 4 Jlf'il/ i> 1 0 1 B, 

A7Mt-Sf£#HBRI©1f FHSSR^fc^WL. # 
*fl»riH5l*«yi*tT5fe©r. ^^BtUF I ;l< 
*H,(z)10 2. H,G)10 3. Hj (z) 1 0 4, H 3 (z) 
105, ^-?>f->7'7 1 0 6, 1 0 7, 1 08, 1 0 
9*>&«toR3ln:i,>4. ADPCMS-^fb^l 1 0-1 
1 3B, If^O Ffl«|7 1 o 1#>6&^ 

JSSKffl^jStlS^^O Ffl#£A D P CMJCTfi^- 

fb&tg^Hf 5 £>©-??&£,, jijst; ^ FtwST&i i 4* 



(6) ^2 00 2-3 30 07 5 
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*», ft-y-^OF#©ADPCM*HbBl 10-11 

3 ©aatHbs ftfcfiij: o , jsuewk^^o fsk 
e» MM»)3r*tf9fc©r*4. *fc, c©austr» 
FSW0STS1 14*Jfti>a3Eair)^-r:"CfeJ:t>. 
?y'\sWl 1 5«, &tf 7VOF&©A DP CMS^- 

(cg^Sfe©-C*S„ 

[ 0 0 3 3 ] El 2 «, If :/A> FAD P CM«#*D- 
WiL/TT. AftQWf*^ FADPCMaHtSfcjjVTfc 
10 ©-?*£„ H2fc^1-J:9ic. If FA DPCM& 
r^ug^-u^lf 2 0 1 , ADPCMBUtHb 
£§2 0 2, 203, 204, 205, "if F£$7 
£2 0 SfcitfafEtf? F#Jf3STH2 1 5 

[0 0 3 4] r7)W7'l/^f2 0 1 B, AA^n-SK" 

» F* F FS©fij«p^rfffR{cs^^T7 

1/ - bM^'>F#OADPC Mft^itft-^ 
4iiSfe©r*a 0 glfTVO KiOADPCMH^ 
fbi§2 0 2~2 0 5B, rv;V?7ui/-!f 2 0 1 J: Oft 

20 ^s^b^fo-c, mtntztiw?* 

> v attorn? z k©-c&3„ ^ f^jk? * ;i< 

*A>£ 2 0 6 B, If Fff^*MHS^fiS7 4 

-2 07, 208, 209, 210, ##£j$F IR7 
^^F,(z)2 11, F,(z)2 12, F ! (z)2 13, F 
3 (z)2 1 4±0«teRStiTI,>4. aiSfcTs- FSiJD^Tg 
2 1 5B, «#3nfc#1f^OFM#!!P6iifSW(C^ 
>FS©hf7 FE»4IWrSfe©r*S. *fc. C© 
30 *6fcr* FW«3^rS2 l SaWttuH^WOSr-cfeJ: 

[0 0 3 5 ] fiLhOJ: 5K«teS3hfc*^/t> F AD P 

[0 0 3 6] *tTaiK*»l»T. it«PCMff^tf7 
K$HPf7 -f ;i-f^>* l 0 l (cA^J§n, ^fj^ 
y > ^J^JS^WF I 4 H„ (z) 1 0 2-H 
3 (z) 1 0 5(cj:oT&?tia. C©i^r, S^i^fiJF 
I R7-r;V^©^>/S;l'Xie^h l ,(n)B, «T (Si ) 
40 "C^§ti€> 0 
[81] 



h k (n)=2p L (n)cos |(2k+l)-^ (n-^J -(2k+l)^-| 



-(ai) 

fc/co, k : tf^/o f©#-si (o-M- 1 ) , p y>wzim&mtfoTj:m*7 4 >\>*&m\,>-kM&> a 

* :^ar^fiSK*>*>Siffiffi (fy^") 50 ^^©a^S^N (^^71) -1 (Zv?) iftS 



(7) #M2 0 0 2-3 3 0 07 5 
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[0 03 7] 4^fij7^;b$^>^?:Wci-,-r, *© [ 0 0 3 9 ] &m&MiZm 2 iC^UcI^SK A* 

S*7^*©4>A;l,*j£S£H3K;, JS«S^ 3tl*i, * if rv;U*:/^iJ-2 0 W-Aft 

©^^^©ttSteige. 07(c^-r o iLtajBstia. cot^sa. w^fbstc-g*j-a- 

[0038] ^k. 4fr*teiL*7 itozvi, -c. »tssiji3^r*fc«@sfijf3^r-e^3ns„ «f 
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